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PRINCIPLE
At very low frequencies, only ferrite tiles can provide effective absorption. However, as it is shown on figure 1, above 1 GHz, their performances are limited. Furthermore, with granular magnetic materials it is possible to realize microwave absorbers efficient from 300 MHz with rather thin thickness (< 30 mm). On figure 2, we compare results obtained, with the same quantity of material molded in planar sheet 28.2 mm thick form and in conical shape. The shape effect creates a geometrical gradient and then allows broadband to be extensively widened towards frequencies above 1 GHz.
The idea consists to associate low frequency performances of ferrite to high frequency performances of the granular magnetic material molded in a conical shape, in order to obtain an architecture working from 30 MHz to 20 GHz. Such an architecture is shown on figure 3 . A dielectric film @) is placed between ferrite tile (F) and granular magnetic material (S and conical shape). The role of this dielectric layer is to improve attenuation in the 200 -50CbMHz range. 2. EXEMPLES Figure 4 shows the module of the reflexion coefficient versus frequency for the multilayer of figure 3 and consisting in a
NiZn ferrite layer of 6.3 mm (F), a granular magnetic material planar layer of 2 mm (S) and a conical shape. The cone geometry is given by: its height H=90 mm, its bottom diameter +b=33.3 mm and its top diameter 4p=3.3 mm. In both layers (planar and conical), the granular magnetic material is a polychloroprene filled with 60 % (volume) of NiZn ferrite powder. Without any dielectric layer, the absorption of this kind of architecture is rather good and better than -20 dB, except between 200 MHz and 500 MHz.
In order to improve absorption in the 200 -500 MHz range, a dielectric layer is placed between the ferrite tile and the granular magnetic material. The thickness of this layer must be adapted to its permittivity. The result corresponding to a permittivity c* = 30-j80 at 100 MHz and a thickness -1.3 mm is shown on figure 5 . The attenuation of this new architecture is better than -20 dB from 30 MHz to 20 GHz for a total thickness of around 100 mm. at 100 MHz) has been inserted betweem ferrite layer and granular magnetic material. The total thickness is then 99.6 mm.
